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(54) TWO-WAY OPTICAL SPACE TRANSMITTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To maximize a tolerance of 
a transmission optical beam angle error due to external 
causes to a transmitter side, while conducting normal 
communications. 

SOLUTION: A light is transmitted at an optimum 
transmission optical beam angle at all times by 
controlling a transmission optical beam angle variable 
section 29 via a transmission section 20 of its own 
equipment so that light spot received at a pilot signal 
photoelectric conversion section 34 of an opposite party 
device always comes to the center, based on the 
transmission optical beam angle information of the 
opposite party device. The effect of the transmission 
optical beam angle error is reduced by correcting the 
beam angle error due to an external cause to the 
transmitter side in this way. The two-way optical space 
transmitter is realized, in which alignment adjustment 
between an optical axis of a transmission section of the 
transmitter and that of the reception section is not 
required 
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^Bl¥ 11-177500 



m&o&m ^rnxxteimwcm. l -c jt e-A-e 55155 (»)©« 

ifeSEft^s. mE«isisinH-e3te-A©e-Ag$pi 

»Ri $iRr«-r «2i«3t wx^as wr «si3t 
est, itnrs«is]SiiA^e.©a«it5»i!-ri.»»i#s. 

|iIE*fIR|g«A^&eS**^fc«^(=J: yES6-r-5*3l= 

m3i%4i4] iirEg$ia(o»jteffi<osffiK3z& UTtir 
ESfll^(o jftti ^ftrESSia(r>Sit«Ba>3t«i t <Dn&^ 
sw«$i([E»iR)sai=fii&L. i;rE»isisa;&^e><DA 

ia]j/£:£r>!ieisisa. 

[ff^^s] fiESsaa>S3tffio:>iiffi«iH^ L-ceti 
ESKa-cd!>itrES«3fcuK;uiim$itrffi>^iRiSia(=e 

llJE«(£aSaA^e)<DfrESffiifeU'<yu1t«|-J:U 

iiiESSit y ft * * 5 f= Lf=a*:® 

sa. 

[000 1] 



[0002] 

[ftJisroaw] tt3lEA^^,it^lHeB|gaT'l*. sisik-c- 
A<D3ttt*-AtKA<yft$fl. «iai-r«.g«saBnBfl>e 
[00 0 3] ccT?, 26«fii©3te-AtE!5<yfle*- 

^ir-r^t. gffiffly-CtDJtf-AgrlieSffillLlCj; 
y r=L - tan ©irJSy. SUlit/^^-^Pt. S«}t/< 
7— SPrir-r-St. Pr= (R/r) 2 • PfCfeSOJ-e. 
il«3tt/<9 -Pt&Ofgafflj-CtDSita R *<-s-c **v 
IS. e3lffiJBLA<:*:#<<c*§. gS3t/<9-PrA<SJ'> 
U. g««ll=*Jt^rBrSg«A/<'7-$W»•r4fcto<D 

[0 0 0 4] ^fc. eSlffilSLIZJSUTSIiffll-eittf- 
AffiA<yft 6 ^SSL-CgffifflCOitf-Ag r ^-SIC 

-r«i<F@si«-£^«:y. 3f&^M^sa$ffii.^^[siei 

izif^rgafliKogjifcpiimftSA^/hiLxfciftic, m-*»fi 
«ii«Dne<iiiBA<sefflii=in*} o Tsuiit e— Aft SA^ 

SEfcL. g«^19-C•©3te-AAtg^iSaBA^6n*^-ca 

fflS-cojtf-AS r *g5tgRi-tt;'<-cit^a*):*:^< L 
■cte<, gimj-eoatf— Ag r *-£i:-rs 

jSHSffll'^.<Di+MSHlc«»:«SIS3te— AftSKSI= 
[0 0 0 5] w<DJ:5l-s 3tffi(He»li';^xAlc*i(,\r 
f-AffiA<yft0$/Jx$< L, gSffl-Crojtlf— Agr 

*/^$<■^• sctAtjKiTf 15*. siaai'^cDnw 
sHi; * -sasit f-Aft ffisnic^-r €>ffFsa«*# 
<-r«>fc»i=i*, si«WT-<Djfce-At£A<yft©^:^# 

< LTggffl-eCDJtf-Agr $*#<-r*<&S*«& 

->^-xAA<|gs**i.rt^s. 
[0 0 0 6] ifi^. Bi'f&wnztetr^tminxt^tz 

tolc. 2l®ffll-^a)nft«]5HI=<fc.52Hlitt*-AftSKS 

$isiE-r*«tis$«-rsjs:^iR]^£iHe2isa«<sg^$ 
n-cfcy. H6i*c<D->>^T^Ai=fflffl-rsjK»rR)itffiia 
a%$sa(o«l^^$^L.rl^*. cnesis^a-cis. si 
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1 1 - 1 7 7 5 O O 



[ o o o 7 ] imi&ttitz&mi>titjitm± 

t*-A«fiBllEffl7(=AJ»L, «jfef-AX-:/'J>va'6 

[0 0 0 8] ^4t>S^«rtlc*^^,^■c5l«»^: 

Sftta 2l«8Si:g««Ba)3t«l*^to-iifr 
51 **i-6SS3t t H-3t«1?al« it * ^Jtr -6 C t 
[0009] *fc. C^J:5ft2ISfi»<D3fcf-AftS$ 

■< n hffi#*2l«fia-C««LTa«-r«fl>*<-«WC- 

SSScDgSA^r^, 3te-A*<«S(=)S:of=lt^-\i3l 

[001 o] 

tt««y<D5R*iRi3tffirae2igiii=fcLNTi*. essrar- 

«=*-o-c, Hie*f-i»ftsigs«*<»»$gi+i>. a 

y. i!ffiBfli&^(Oji£e-Aa:A<yAAfis^-rL^«a&ii 
a<b(=(B i: -c. mm^\t% y ^ e 



[001 1] 3IS«'^®*1-a<l5IHI=ff-orSHt3lfe 

SSi:g®»03tl*A<-aLTl^*Ci:A<i&5-ei&y. ffi 
^fl!tSS1I;b>&esl$ti«g«j«t£:IS-in&lt-cSiejft$lS 

t g«8?<D3ifc« t ©r 7 -f > > ai«3t f-A 

[00 1 2] ;^%|^(0§6«il^. ±i£(0R3ej^$fR;^U. 
[0 0 131 ^ssiBroflferosMtt. BUsSBrojttttgffi 

[0 0 14] 

L Titt f- <0««e5l iff 3 35*lRl3tffilHie 

2[-r*^«¥s. K^a¥si=<»:y$fiKLfc«a«^£ 

T?3t f-A<0 f- AS isi^T^^m^ f-X.lS y « 
ftS^IE^S$*-r-52lJtaii. «iIIB«|SlSBA^e>©g 

@jfe$^n-r«^n#». it»ti#»(=<i:y»tiLt=g 
mat * ^»-r -Sit 

^l^FIE«^slgE^g#$ffll,^•cg^i^t(D^fe^lll^: esuogjtas 

ess-crogfiit U'<;u^feui-r -sgfiit U'<->i.eitb# 
s**-r-6gjtsiii:*^u. Kgjfeancoafflfottas 
itrffi^iRisi«fc3te-Atcj:y5i«-r«fisi#aj:. «r 

tB»|q]^S(Dg3t«(0]£ffict>(D«(3»$@m-ri>SSK^» 
[00 15] 

[%B^<DSIt&a}}^|g] :^feiS$@l ~@3I=@^(D9I!& 

O, g<lS52 1. '>y?.T^A«IJ«lfiP2 2A^e>««*iKrt^ 
i.. BHifi?2 0ICfc^,^-CI*, *t|pliftfiLfcP»®««* 

^•r*«#fflsai=2ni-r«>ie^o>A*ffl2 3«>m* 
mimtiiri>3Em^iztt'<x9k^mu^u a-y 



(4) 



1$BB V 11-177SOO 



«tt#*3te-Aics«-r««a-itaEttfiiJ2 7 {zm» 
**i.-ci^4. 2 7 <Ditr:«ri=i*, jgftjte 

y ft RTIEfiS 2 8 . 5l<iJt f-AftS^SfiS 2 9 

2 8 l=l*al«Jt f-At£A< y ft«|»fl 3 0 <OtiJ 

$ e-Afts?rse8s 2 g jfe e-Aft 
[0 0 16] jg«»2 1 izai^xit. »iBiKa$tvt=« 

— Ax:?y«V^3 2<Daiaa*|S|lZ, J|l3feU>X3 3. 

e— Ax:fy -y^a 2(DS*t35ia»=i*, *3tu> 

X3 5. 3t-«««««3 635<i^«*^lrL^S. 3fe-« 
SlS»aS3 6rotl3*tt, 3t«aE«**^fc«^*^f,±«# 
$ttai-r«£«#ll*»3 7. S«£ffl#(DtiJA»3 8 

ffiiSSII/i^ & <DS« jfc(03^tl!l ^ jfcfUl ^ (Oft SISS 

$ttas-r-6S6«e-Aft*Ka«tii»3 9. *>^i^A«ij 
«ias2 2i=)a?fei=tta**i.TLxi. i/y^TA««ai«»2 2 
cDtii*r±, 3Eiaa»2 6. si«jte-Afi6A<yftSflffiiflj2 

[0017] B 2 1*/ W n h«#<D3t-«ft«»ffl 3 

4i:2Hit*-AftSIKS«iai»3 9(D1«*H*^L, 3t 
-«91S»«B 3 4 1=1*. 4 0<D jfelB(=-t*t-FtVl^ C^tt 
<0jlfedttS4Oa~4Od;b^S$:h.'Ct^'S>. jf^^tilS 
4 O a ~ 4 O d (OtiJ*(t-t*l.-etLfi?g-f> e— ^fVX 4 
1 a~4 1 dlzmwmx., filS-f >tf-y>X4 1 a~ 
4 1 d«>tll*l4. «^«l»«*^?>2l3t**tfcSe3t*<» 

i^^MztcctzmBLm^tii^-ti/u a^ij h<i#8ai» 

4 2a~4 2d. aiaffll4 3IC^*l,^^^ffi«^*t^.■CL^ 

/WP-y l-«^ttHl»4 2 a~4 2 d<DHJ*tt. X 
^lRl®2l«3t e-AftSK3l«flE^ tt»-r S*03S 
iM,rX^|fil-r*l«liJ*«l}^-4 4. Y^lRl(D2l®Jte- 

Aftfteis«£E$ti-ii-r«ft]3K]i«$^Lr. Y^i^-r 
[001 8] cc-e. Hi a)is^©jt-«asEftaB3 

6 t/W P h«#(D3t-«»«»«J3 4 t ©Stltl*^ 

«>3$«rt-e— a-r**5i=!i0**tri>*<o-c, 020 
/Wp^ h«^a>3t-«»SE»»3 4'^a)g«jtX7Kv 

3 4±0!>S«JtX/-tf KD3taS»?&A<lS--efe*lff, 
il£ttlll»4 O a - 4 O d ■ttt-P*l'Cfi«U'<^U*<P-© 

t#f=, it-«aiE«8?3 4<D(tJ^>-^?e^i*^^TL^«,c 



<oife-«sis»fflj 3 4±-e©x5jfiifl>T*i«at; Y55iRi 
<o-rtL»^»aiL, iiijtu>X3 3<D^lJfiffi«ao:Jt- 
«9laEft«34i©2«jfex7f^^/ hgA<Rtt-e&*t«. 

J: 5 1=£« Lf=1ff«$ SSan(D<>X'r 2 21= 

[00 1 9] *f=. aHtt4 31?l4. g«Lfce#<7>l*J 

ffi#ffiSS<osi«a2 o(=fea^ri/>^•T■i>.t4»«2 

€,<07^-^-e3E»Ufc/WP-y h«^i=*y-t<0x-4i 

■f-i»«»»2 2i=ai*uTi^4. si=. sajfeu'i^utt 

ttJ«54 6t?li. /WP^ he^(D3t-«ftSE»«3 4^^ 
«)g«itU'<yU$. /WP'> h«-^«ttlS4 2a~4 2 

d«^&tuA$t).-&«£ai=<):y«&]iu. aissp)o->;(. 

[0 0 2 0] <£fc\ «HfflJ4 3i:S1iitU'<;U«tllffl4 

61*. &m^ti-M.fkS.m^^Sim»3 apnzs,i>ibmt 

•Wjl«±«#ll±aiJ3 7rt-C^3E»l4«t^ S 
*iii±e#36^ &g«3t L/'<;u«ttas-r * t =t ■<? # 4. 

$ -€-<D * * g«it U'<;U t -r * d i: t -e # So 
[0021] 5K^lR]3«SIB)^SSI*M£CD£XI$filr 

A«qffll«2 2ttSejttf-Afi£A<yft«il«ltt2 2 

5fee-Afts*iw»3 1 iciMfflis#*2iy. 

»ff 2 2 l=?«)K£$tlTLX.&ffi]b<yft ^ilAft-Cfi^ 
<D3ltf-A«e«-r€.i:. efi«rt<Di/XT-A«W«2 

2 1=81 y a**x,f=BHi3t e-AftfiiKa«xr;s«3t u 

^J\^^m^<r>'r—»a)J&Alz^1SkL. :L<J)=r—^XtU 
P he#t L-Clt§-C*«)?&«(*)-r?/ W P 

fe\ sn^^^ Lr»{ftffixn (psk) ^mxam 

(FSK) SPA<&5)o 

[0 0 2 2] i^«ia>^ni-c^&nt=ffi^insa-ca>SI« 
ate-AftgRsxt/fifiifcuKiKDiiiftfr^y, iis 

11rt(7)->XxA$l|«JSIJ2 2 i*ssii©ai«3t 

yft<t3Hiite-Afts$^-*i-eti*jffli-r-6. ip*.. « 
¥-WSiir-©2l«jtf-AftgKS1ta*»i=. ffi^ffl 

SIKD/W P V h«#«03lt-««««»3 4 T?a>g«3t 

s^ur. 2i«3fetf-Afts^riEfiS2 9S«wr*ct 

jt e- Aft fiKS sffiiE-rscitiz^y SIS 
sarttDawsitiitgwffljifeiftoT^-f >>h 
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[0 0 2 3] ^tz, ig^«i$^x-e<Dsedi6u^iuiTt«$ 

SIC. e-AS£A< y fkf^mu 2 2 l 

Hl=* S2IS3t t*-AftSKIII=>t*-r i: 
'EES*?!-, Sfi3tf-At£A<y«prlE»2 8$t(IW-r 

[0 0 2 4] Si3ttm2a>mm9i<i>msims^L. 

#<D7.*«2 3t/<-f P'y h«#5Bfe»2 4©ai*(*lt 
SI^KfflS OlZga^H, *fci'XT^Atfl»gfl2 2©ai 

[o o 2 5 ] m 1 ommmtnt. Sk^m-QMsm<nsm 

!H«?5 1 $/UD-y he#fS^ffl2 4i:«jyKL. SSI 
[00 2 6] SS«(D2HS3tt*-AftgSS& 

14. *55:*isiit^raesig«a)eii»«(t". 

tlirftS. MIC. /WP'V ^1§#i:Lrl*M*L<^aL^ 
SKSeS (ASK) «(03Eii:)&A-C4><):l^(0-C. Ktt± 

[0 0 2 7] 

[*W©3aS] KiJ:SiM Lfc«fc 5 lc*fBeSlcfg5>jR*|R| 



f»i=siS3^4>(o«€-\^l^«(]§<DX{bicfSi:r. 

[@SOffi««:|»QQ] 

[Bi ] m^ (ammmai3SL^fSi^&m^&wt<r>maim 

[02] ssjte— AA5igsettts»<7}iiifies-e£>«. 
[B3] m2a3mmmai^:f5^^^M^mma)mais 

[@4] i£;tE(D3t^iafi£a}S2iQ@-e&i>. 

[B6] i£3l&«ia>3R«iR]ji&snesi$l«a>«lfieB-ea& 

[4?#a>lft^] 
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2 1 g«Sf 
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2 4. 5 0 
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2 7 «Sl-3tSEft» 
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2 9 SlSitf— A^ISrTSEW 
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3 1 a<i3te-Afts»i«i» 

3 2 t*— ikX^U-y^ 

3 4. 3 6 

3 7 ^«#if fleas 

3 9 sne-AAjs^sfiittisii 

4 0a~40d it^StiBS 

4 2a~42d /^-fP'y hW^SiajS 

4 3 «nfip 

4 6 9tm^i"<ji'mait» 
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